Direct vasoconstrictor effects of sandimmune (cyclosporine A) are mediated by its vehicle cremophor EL: inhibition by the thromboxane A2/prostaglandin endoperoxide receptor antagonist ifetroban.
The use of cyclosporine A (CsA), a cyclic polypeptidic immunosuppressive agent, is associated with a number of cardiovascular problems. This study assessed the effects of CsA and its vehicle, cremophor EL (cremophor), on force development in isolated vascular tissue. CsA evoked a concentration-dependent increase in force (EC50 = 2.5 +/- 0.8 micrograms/ml) in the rabbit jugular vein. Cremophor alone also produced a concentration-dependent increase in force (EC50 = 39.5 +/- 10.9 micrograms/ml) that matched the CsA/cremophor response at equivalent cremophor concentrations. The cremophor-induced vasoconstriction was inhibited by the structurally distinct thromboxane A2 receptor antagonists ifetroban and glyburide, but not by indomethacin (10 microM). Ricinoleic acid also produced vasoconstriction (EC50 = 0.24 +/- 0.04 microgram/ml) that was sensitive to inhibition by ifetroban but not by indomethacin. CsA dissolved directly in ethanol produced a small increase in force that was indistinguishable from that evoked by ethanol alone. Cremophor (EC50 = 1.5 +/- 0.5 mg/ml) and ricinoleic acid (EC50 = 4.7 +/- 0.7 microgram/ml) also evoked force development in the rabbit aorta, responses that were antagonized by ifetroban. Thus, force development evoked by CsA in the rabbit jugular vein appears to be mediated primarily by its vehicle, cremophor. It is hypothesized that cremophor, by virtue of its ricinoleic acid component, evoked force development by acting as a weak thromboxane A2 agonist.